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Koirien käytösongelmat ovat länsimaissa yleisiä ja ovat yleinen syy koirien uudelleensijoittamiseen tai eutanasiaan. 
Koiran kontrolloimaton aggressiivinen käyttäytyminen on hyvinvointiongelma, joka voi aiheuttaa suoran vaaran 
koiran omistajalle, muille eläimille sekä koiralle itselleen. Yleisin käytösongelma, jonka takia koiranomistajat 
hakeutuvat käytösneuvojalle Yhdysvalloissa ja Isossa-Britanniassa on aggressio vieraita ihmisiä kohtaan. Koirien 
luovuttaminen uuteen kotiin alle kahdeksan viikon iässä, sekä sosiaalisilta ominaisuuksiltaan monipuoliset 
kasvatusolosuhteet elinviikkojen 4-12 aikana ovat ulkomaisissa tutkimuksissa yhdistetty vähentyneeseen aggressio- 
ja pelkokäyttäytymiseen aikuisena. Suomessa koirien luovutusiän jakaumaa ja sen yhteyttä aggressio- ja 
pelkokäyttäytymiseen ei ole tutkittu, eikä kartoitusta kasvatuolosuhteiden ominaisuuksista ole aiemmin tehty. 
Suomen Kennelliiton sääntöjen mukaan koiraa ei tule luovuttaa alle seitsemänviikkoisena, mutta luovutuksen 
ylärajaa ei ole määritetty. Tästä huolimatta sosiaalisessa mediassa on ollut paljon keskustelua 
luovutusikäsuosituksen myöhäistämisestä 10-12 viikoon. 
Tämän tutkimuksen tavoitteena oli tutkia suomalaisella koira-aineistolla nouseeko aggressio- ja pelkokäyttäytymisen 
todennäköisyys luovutusiän noustessa sekä onko mahdollista määrittää luovutusikä, joka olisi ihanteellisin 
mahdollisimman vähäisen aggressio- ja pelkokäyttäytymisen kannalta. Aineisto kerättiin internet-kyselystä, jonka 
tuloksena tutkimukseen kelpuutettiin 5067 koiraa. 30,9 % koirista oli luovutettu uuteen kotiin alle 
kahdeksanviikkoisina, 37,6 % kahdeksanviikkoisina ja 31,5 % yli kahdeksanviikkoisina. Tutkimukseen kelpuutetuista 
koirista 77,7 % oli kasvatettu ennen luovutustaan kasvattajan kotona, 14,7 % kasvattajan kotona erillisessä tilassa ja 
7,6 % kenneleissä.
Eri sosiaalisissa tilanteissa esiintyneiden ongelmakäytösten yhteys luovutusikään selvitettiin käyttämällä khi-neliö 
-testejä ja ristiintaulukointia. Tutkimuksessa havaittiin että luovtusiällä on yhteys seuraaviin ongelmakäytöksiin: 
tuttujen ihmisten vältteleminen ja heille muriseminen, koiran kodin ulkopuolella kohdattujen vieraiden ihmisten 
vältteleminen, pureminen tai sen yrittäminen ja heille muriseminen, kotona vierailevien vieraiden ihmisten 
vältteleminen, pureminen tai sen yrittäminen sekä heille muriseminen ja haukkuminen sekä eläinlääkärin 
vältteleminen. Kaikissa edellämainituissa ongelmakäytöksissä > 8 viikkoisina luovutetut koirat olivat edustettuna 
odotusarvoa enemmän, kun taas 8  ja < 8 viikon iässä luovutetut osoittivat ongelmakäytöksiä odotusarvoa 
vähemmän. Luovutusiällä oli yhteys myös vieraille koirille haukkumiseen kodin ulkopuolella. Tätä käytöstä osoittivat 
odotusarvoa enemmän > 8 viikkoisina luovutetut ja vähiten < 8 viikkoisina luovutetut. Lisäksi tutkimuksessa havaittiin 
että kaikkien tutkittujen ongelmakäytöksien määrä nousi heti 9-12 viikkoisena luovutettujen ryhmässä aikaisemman 
luovutusiän ryhmiin verrattuna.
Saatujen tulosten perusteella osoitettiin hypoteesin mukaisesti, että kotioloissa kasvatetun koiran ihanteellinen 
luovutusikä aikuisiän aggressio- ja pelkokäyttäytymisen kannalta on kahdeksan viikkoa, jonka jälkeen aggressio- ja 
pelkokäyttäytymisen esiintymisen todennäköisyys nousee luovutusiän noustessa. Lisäksi tutkimuksen peruteellla 
voitiin todeta kotikasvatuksen olevan Suomessa kennelkasvatusta yleisempää.
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1 LITERATURE REVIEW
There are estimated to be over 600 000 dogs in Finland but to our best knowledge, no 
studies of the prevalence of the canine behavioural problems has been made. 
Behavioural problems have been reported to be a very common problem both in the UK 
and USA (Allen and Westbrook 1979, Campbell 1974, O’Farrell 1992, Mills & Mills 
2003) forming a serious issue for public health and safety (Allen and Westbrook 1979, 
Beaver 1993, Cornwell 1997, Landsberg et al. 2012) due to the fact that 75-80% of 
treated animal bites in the USA are caused by pet dogs (Cornwell 1997). In the USA 
canine behavioural problems are the most common reason for euthanasia in dogs. 
(Landsberg et al. 2012) In Finland there is little comprehensive statistical data about dog 
bite injuries to other animals or people but dog behaviour and especially aggression is 
discussed regularly in public and social media.
Canine behavioural problems can be defined, for short, as a deviation in the behaviour 
of a dog from its acceptable limits as seen by the owner, the owner's family or society 
(Mugford 2007). Definition of behavioural problems, however, can be problematic 
because some forms of behaviour are more accepted in one context than another and an 
individual's views always affect discussion of what might be regarded as problematic 
behaviour in dogs. For example, aggressive behaviour might be tolerated if the dog was 
aggressive towards a night-time intruder to the house but not if the dog showed 
aggression towards the owners’ relatives that were visiting. Sometimes owners even 
misinterpret normal behaviour as problematic behaviour. (Appleby & Bower 2010)
Canine behavioural problems may compromise the animal's well-being and health and 
are therefore a concern for veterinarians. These detrimental effects to the animal's 
welfare may include avoidable rehoming or euthanasia, stress-induced responses (e.g. 
aggression) to other animals in- or outside the household or the use of inappropriate 
control and punishment methods by the owner.  Conversely, poor health or welfare may 
cause some problem behaviours to occur. These are usually stress-induced behaviours 
such as anxiety-related behaviours, repetitive behaviours and self mutilation.  (Mugford 
2007, Appleby & Bower 2010)
The most common cause of referral to canine behavioural consultant in the UK and 
USA is aggression, especially aggression towards unfamiliar people (Beaver 1994, 
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Landsberg et al. 2012). Avoidance is common behaviour that occurs when a dog is 
frightened. If avoidance in a fearful situation fails, the dog may turn to defence as a last 
resort. If defence removes the aversive stimulus (e.g. the frightening stranger goes 
away) the behaviour is reinforced and may become generalised. For example, if a dog is 
fearful of unfamiliar people or is otherwise defensive of its territory, the aggressive 
behaviour gets easily reinforced if the dog is kept in a fenced area near a busy street. 
Since all the unfamiliar people passing by eventually leave the dog's territory regardless 
of the dogs behaviour, an aggressive fit of barking, growling and jumping against the 
fence easliy gets reinforced since to the dog it seems that the behaviour caused the 
unfamiliar person to leave. Although aggression and avoidance are common behaviour 
problems that dog owners seek referral to a behavioural consult for, it should be kept in 
mind that this is often due to owner's priorities than frequencies of said behaviours. One 
aggressive lunge at the owner is enough to get the owner worried whereas other 
problems such as pulling the leash or barking at cars might go on untreated for the dog's 
entire life. This being said, in a survey of UK households with pet dogs by Mills & 
Mills (2003) it was reported that 32,3% of the dogs showed aggression towards 
unfamiliar adult male visitors and 26,4% towards unfamiliar female visitors (N = 722).
In natural circumstances, the dam would wean off its offspring when they are 8-10 
weeks old (Lindsay 2000). At that age a puppy already possesses the skill and ability to 
learn and socialise of an adult dog. However, a puppy of this age is far from ready in 
terms of social skills and ability to cope with unfamiliar situations. In fact, during their 
first years of life dogs go through several stages of behavioural development that start in 
the womb and end when the dog is sexually and socially mature. The timing of the 
process is determined by physiological development (Fox 1971) and can take up to two 
years depending on the environment and individual characteristics of the dog 
(Landsberg et al. 2012, Bailey 2008).
The behavioural development of the dog is influenced by genetic and environmental 
factors but there are specific developmental stages during the puppy's life when the role 
of the environment is increased. The existence of a “sensitive period” or “socialisation 
period” has been widely accepted but the exact timing and variance from one breed to 
another are under some debate. (Scott & Marston 1950, Scott & Fuller 1965, Fox 1978, 
Markwell & Thorne 1987, Webster 1997) This review briefly looks at the main stages of 
canine behavioural development, concentrating on the socialisation period and explains 
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key research findings about puppies' age of homing and its effects on the adult 
behaviour.
1.1 Stages of canine behavioural development 
Canine behavioural development is determined by genetically timed maturation of the 
nervous system and the effects of the environment (Scott & Fuller 1965, Fox 1978, Nott 
1992, Lindsay 2000). In previous studies, four different stages of behavioural 
development have been identified: neonatal, transitional, socialisation and juvenile. 
(Scott & Marston 1950, Scott & Fuller 1965). In addition to these four, the prenatal 
period should also be considered since it has been shown that the emotional state of the 
dam can affect the offspring in utero. (see Huizink et al. 2004, for a literature review) A 
sixth period, adolescence, is also described in this review although the period is not as 
essential a part of the behavioural development as some of  the other periods. The exact 
timing and duration of these periods vary to some extent due to series of environmental 
and genetic factors such as gestation period, nutrition, breed and experience (Scott & 
Marston 1950, Scott & Fuller 1965, Fox 1978, Markwell & Thorne 1987, Webster 
1997).
1.1.1 Prenatal period
The behavioural development of a puppy starts as early as in the womb. During the 
prenatal period any effect on the temperament is not likely to be caused by learning. 
However, the fetus is subject to many environmental stimuli that may have an impact on 
the dog's behaviour in the later life. If the fetuses are subject to the dam's stress induced 
hormones or androgen influences from the sex and proximity of littermates in the womb 
the litter is likely to be more emotionally reactive and even more fearful than normally 
(Fox 1978, Serpell 1995). Likewise, if the dam was petted and relaxed during the 
pregnancy it is more likely to give birth to offspring that have sound temperament and 
less susceptible to emotional disturbances. It has been suggested that this ”gentling 
effect” affects the parasympatic nervous system of the dam promoting relaxation, 
emotional attachment to the litter and ultimately facilitating the socialisation of the 
puppies (Fox, 1971a & 1978, Dehasse 1994, Bourdin 1999). 
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1.1.2 Neonatal period
The neonatal period is considered to start when the puppy is born and end when its eyes 
open which means the period takes place between 0-13 days of age. During this time the 
puppy's learning capabilities are limited due to poor sensory and motor skills and its 
behaviour is motivated by suckling, touch and comfort. (Scott & Marston 1950, Scott 
and Fuller 1965, Fox 1972 & 1978, Nott 1992) Separating a puppy from the litter before 
15 days of age can result in oral obsession and suckling of inappropriate items (Scott et 
al. 1959).
The initial studies of this period suggested that puppies were incapable of learning for as 
long as three first weeks of their life (Scott and Fuller 1965). Later on, using olfactory 
stimuli in conditioning Fox (1971a) discovered that neonate puppies could be taught to 
suckle an artificially odorised teat that puppies normally would consider aversive. In 
addition, Bacon and Stanley (1970) proved that two-week-old puppies can also reverse 
prior learning and their ability to do so improves with experience.
Additionally, it has been demonstrated that handling neonate puppies and exposure to 
mild stress-inducing stimuli have a beneficial effect on the development of stress-
coping mechanisms later in the puppy's life (Fox & Stelzner 1966, Fox 1972 & 1978, 
Serpell 1995). Conversely, excessive stress-inducing stimuli during the neonatal period 
can increase the production of adrenocorticotropic hormone (ACTH) which has been 
associated with decreased learning abilities (Overall 1997).
1.1.3 Transitional period
The transitional period is brief in duration but numerous in changes that occur during it. 
During days 13 to 21, the puppy's sensory and motor skills mature, ear canals and eyes 
open and the puppy becomes fully aware an more interested in its surroundings (Scott 
and Fuller 1965, Fox 1971a, Nott 1992, Horwitz et al. 2002). The development of 
behaviour starts to focus from reflexive organisation to social awareness: the puppies 
start play fighting and display distress vocalization instead of just care-soliciting 
vocalization when e.g. separated from the group (Scott and Fuller 1965, Serpell and 
Jagoe 1995, Lindsay 2000). 
During the transitional period both the sense of fear and capacity for learning through 
classical and operant conditioning develop. However, it is not before four to five weeks 
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of age before the rate of learning reaches the level exhibited by adult dogs (Scott & 
Fuller 1965, Sautter & Glover 1978). 
1.1.4 Socialisation period
After the puppy is fully mobile and able to react to visual and auditory stimuli the rapid 
development of social and behavioural patterns take place. This is when the puppy starts 
to interact with the environment rather than just to react to external socio-environmental 
stimuli (Fox, 1978). During this time the puppy starts to form emotional bonds to both 
living and  inanimate aspects of the environment (Scott and Fuller 1965, Fox 1978).  
The most important features of this period are: development of anticipatory responses 
(as a result of increased exploration), emergence of social behaviour and ability to form 
social relationships (Horwitz et al. 2002).
The socialisation period was first referred to as ”critical” period and it was said to occur 
between 3 and 12-14 weeks. (Scott & Marston 1950, Freedman et al. 1961, Scott and 
Fuller 1965) The word ”critical” was originally adopted from the works of Konrad 
Lorenz who was the first scientist to study imprinting in birds. Using the term “critical” 
seemed convenient because during this period the environment affects the behavioural 
development of the puppy much more than during any other time in the dog's life. The 
period was also thought to end very abruptly and it was concluded by Freedman et al. 
(1961)  and Scott & Fuller (1965) that if puppies didn't receive any human contact 
during weeks 9-14 they couldn't be socialised at all afterwards. However, Freedman et 
al. (1961) didn't continue their tests for puppies' social skills beyond their 16th week of 
age even though the scores had been increasing by time in all study groups. Later it was 
found that the behavioural deficits acquired during this period due to insufficient 
socialisation were not that irreparable (although still difficult to compensate for) as 
thought before (Serpell 1995) and that the boundaries of the period are more gradual.  In 
the light of these studies the differences between canine and avian species' socialisation 
periods became more evident and the period started to be called a ”sensitive” rather than 
”critical” (Bateson 1979).
The main research findings about the boundaries of the sensitive period were discovered 
between 50's and 70's in Bar Harbor, Maine. The study that is considered the definitive 
one by Serpell and Jagoe (1995) was conducted by Freedman and others (1961). Eight 
litters of cocker spaniel and beagle puppies were reared in isolation until 14 weeks of 
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age. The puppies were isolated from humans but not from the dams or littermates.  Each 
of the pups received one week of moderately intensive human socialisation (at 2-9 
weeks respectively) and returned to the litter afterwards. Five puppies didn't receive 
socialisation at all. At 14 weeks the puppies were tested for reactions towards a passive 
handler, leash walking and being subjected to various unpleasant stimuli while being 
harnessed. Puppies socialised during the weeks three to nine were the least afraid of the 
passive handler (the amount of fear increasing towards the higher end) and were the 
easiest to train for walking on a leash. The puppies socialised at seven weeks were the 
least reactive in the harness test which lead the researchers to conclude that the age of 
seven weeks was the time when the puppies were most receptive to socialisation. The 
findings of the study can actually be interpreted to suggest that the socialisation period 
occurs pretty much before 14 weeks and that weeks 13-14 are already outside the 
boundaries of the socialisation period. The study has been criticised for its small sample 
size, small amount of breeds and that groups of puppies handled at 10-13 weeks were 
not tested (Webster 1997, Overall 1997, Appleby et al. 2002). Later studies (McCune et 
al. 1995) confirmed that the socialisation period lasts until 8-10 weeks which is when 
the natural weaning would also take place although some researchers claim the period to 
last until 12 weeks and that the most sensitive weeks for behavioural organisation are 
the weeks 3-5 (Lindsay 2000, Horwitz et al. 2002).
In wolves the socialisation period enables the pups to form attachments to their 
littermates, pack members and their mother. Domestic dogs, on the other hand, are more 
able to form attachments during this period not only to their conspecifics but also to 
other species of animals, humans and places (Fox 1978, Serpell 1995). The socialisation 
period is therefore essential for the dog to form an idea of what its conspecifics are like. 
In a study, four Chiuahua-puppies were fostered during their socialisation period in the 
presence of a queen and her kittens instead of other dogs. After the foster-preioid was 
complete, the puppies not only preferred the company of kittens and cats but also tended 
to avoid contact with other dogs (Fox 1969).  In another study by Fox and Stelzner 
(1967), puppies were isolated from their conspecifics in the ages of  3 days, 3 ½ weeks 
and 8 weeks and were tested for their behaviour at 12 weeks. The main finding of the 
study was that the puppies preferred the company of other puppies that had gone 
through the isolation at the same age as themselves. The puppies isolated at three days 
of age, however, remained more fearful and aggressive towards their conspecifics. This 
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study is criticised for its lack of control group which limits the results to comparing the 
effects of isolation at different points during the sensitive period rather than a true 
comparison between isolated and non-isolated dogs. Although the other study (Fox 
1969) had a control group it consisted of only two dogs making the overall sample size 
very small. 
It has been found that socialisation occurs independent from rewards or punishments 
although stimuli that trigger an emotional response – being either positive or negative – 
seem to accelerate the process. (Scott & Fuller 1965, Fox 1978) Moreover it has been 
shown that the stimulus doesn't have to be particularly frequent or intense for 
socialisation to occur. It seems that during the socialisation period only 40 minutes of 
human exposure per week is needed for the puppy to become accustomed to human 
contact (Scott & Fuller 1965). Wolfle (1990) described a program for laboratory dogs 
suggesting even shorter periods claiming that five minutes per week per puppy would 
be enough for which the study called an adequate socialisation. It is pretty obvious that 
the amount of socialisation mentioned in these two studies, although being enough to 
cause a measureable effect, is in no way sufficient for the wanted behaviour to become 
generalised and may lead to problems if used outside laboratory conditions (Nott 1992, 
McCune et al. 1995, Seksel et al. 1999). Also, these studies did not take in account the 
reactions to unfamiliar people, only to the familiar handlers, therefore actual pet-dog-
grade socialisation hardly occurred in the studies (McCune et al. 1995). 
The most important behaviour promoting the development of social relations in dogs is 
play. As the play activities develop during the socialisation period they become more 
exaggerated and elaborate and help the puppy to socialise with its littermates (Markwell 
& Thorne 1987). Through the bodily contact involved in play the puppy learns 
individual recognition, social hierarchy as well as boundaries of appropriate behaviour. 
Play biting teaches the puppy to control the bite strength which is an important part of 
learning to control aggression (Markwell & Thorne 1987, Nott 1992).
1.1.5 Juvenile period
Juvenile period is the time between socialisation period and sexual maturity which 
means it starts approximately around 9-12 weeks of age and ends, depending strongly 
on the breed, roughly between 6-9 months.  (Scott & Marston 1950, Scott & Fuller 
1965, Nott 1992, McCune et al. 1995, Horwitz et al. 2002). Because of the large 
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variation in the onset of sexual maturation among the dog breeds Serpell and Jagoe 
(1995) merged juvenile and socialisation periods in their review. 
 The behavioural patterns previously learned mature through practise during the juvenile 
period. It is characteristic for this period that the dog rather improves the skill and 
strength of behavioural patterns than actually learn new ones. By the age of four months 
the capacity to learn is fully developed. (Scott & Fuller 1965) After this time the speed 
at which conditioned reflexes are formed starts to decrease because previous learning 
starts to interfere with new training which ultimately affects the dog's concentration. 
(Scott & Fuller 1965, Sautter & Glover 1978, Nott 1992).
Even though socialised properly, if dogs are isolated during the juvenile period they 
may regress and become fearful. This was proven by Fox (1978) when he isolated 3-4 
months old puppies from humans to a kennel where they were held until sexual maturity 
at approx. six months. This caused the dogs to become neophobic away from their 
kennel and to be afraid of unfamiliar people. There are similar results for wolf pups that 
were socialised to humans and then isolated at three months of age. If the wolves were 
socialised properly until the age of 6-8 months they remained so despite long periods 
without human contact afterwards (Woolpy & Ginsburg 1967).
There is some anecdotal evidence for another sensitive period to occur around the age of 
4-6 months just before the puberty when the dogs are particularly sensitive to fear-
provoking stimuli. (Fox, 1972; Dehasse, 1994; Serpell and Jagoe, 1995) The same kind 
of period has been described in wolves although more research on the subject and its 
relation to isolation studies mentioned in the previous paragraph is needed (Fox 1971b).
1.1.6 Adolescence
By the time the dog enters adolescence the patterns guiding the dog's behaviour have 
already been formed. The period is, however, a phase where the dog reaches its social 
rank and status. Due to changes in hormone levels the dog may start to prefer defensive 
or aggressive behavioural reactions to unfamiliar people or conspecifics over more 
submissive type of behaviour (Dehasse 1994, Horwitz et al. 2002, Bailey 2008). It's also 
common for the dog to start to show more interest in its environment than the owner 
during the period and start to test the boundaries of appropriate behaviour set by the 
owner (Dehasse 1994, Bailey 2008).
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In pet dogs the adolescence lasts from sexual maturation (6-9 months) until social 
maturation which, again, varies between breeds from 18 months to 2 years (Landsberg 
et al. 2012, Bailey 2008). In wild wolves the social and sexual maturation occur 
simultaneously, at 12-18 months (Fox  1978, Horwitz et al. 2002). Breeders have 
intentionally been selecting dogs that mature early sexually in order to decrease the time 
between generations. This has led to the split in domestic dog's sexual and social 
maturation (Fox 1978). 
The dog's increasing sense of independence and confidence during the adolescence 
period may predispose the dogs going through this period for behavioural problems. 
This may be caused by the owners inability to root out unwanted behaviour encouraged 
by increasing independence and on the other hand by the owner's inappropriate 
rewarding feedback for the adult dog's puppy behaviour (such as play biting, jumping 
up, whining etc.). The previous may not only lead to problematic behaviour but also 
produce dogs that are socially unstable and insecure. Therefore it's not a coincidence 
that the dogs that get submitted to rescue shelters or behavioural specialists because of 
problem behaviour are usually adolescent (Horwitz et al. 2002).
1.2 Age of homing, previous findings
On the base of previous chapters it is logical to say that the correct time for the puppy to 
move into its new home would be before the socialisation period ends. This would give 
the puppy enough time to socialise with both people and conspecifics but also to get 
well acquainted with its new owners' home environment and the environment beyond. 
However, due to a lot of disagreement on the offset of the socialisation period there is 
some variation in homing recommendations between different specialists. Also the 
breed differences affecting the duration of socialisation period most likely cause 
deviation to the perfect age of homing too. 
Many sources recommend a puppy should be homed at the age of 6-8 weeks. (Scott & 
Fuller 1965, Fox 1972, McCune et al. 1995, Lindsay 2000, Bailey, 2008) O'Farrell 
(1992) recommends obtaining a puppy in the age of 8 weeks or “a few weeks older” if 
the early environment is adequate whereas other studies recommend the earlier homing 
age of 6 weeks (Freeman 1991, Appleby 1993). However, it is clear that homing too 
early (< 6 weeks) (Pierantoni et al. 2011) or too late (> 12 weeks) predisposes the puppy 
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to adjustment problems (Lindsay 2000).  In Finland there has recently been a lot of 
discussion about the matter on online dog forums where some breeders claim that the 
puppies have to be homed later, at 10 or even 12 weeks so that they have time to ”learn 
how to speak dog”. In one study (O'Sullivan 2008) it was reported that over 60% of the 
dogs that were reported for biting (n=100) a person were acquired at 12 weeks of age or 
later. Finnish Kennel Club's official rule for the age of homing is ”not before 7 weeks of 
age” without an upper boundary (Finnish Kennel Club information phone line 
19.11.13).
The effect of homing age was put to practical use and some remarks about the 
importance of the socialisation period were made in the late 50's when the Guide Dogs 
for the Blind Association (GDBA) in the UK started their new breeding program. 
Previously the association had received donated adult dogs at the age of one year which 
were trained as a guide dogs with success rates varying between 9 and 11 percent. In an 
attempt to increase results the association tried purchasing puppies and placing them 
into homes at 10-12 weeks of age until the dogs were old enough to start the guide dog 
training. This didn't improve the results significantly.  In 1959 GDBA started to breed its 
own dogs and place them into domestic homes at 6-8 weeks of age before commencing 
the guide dog training when the dog was 12 months old. The puppies were further 
socialised in their domestic homes for their future working environments which lead to 
the success rates of 75-80% annually (Freeman 1991, Appleby 1993, Webster 1997). 
Why does it seem to be beneficial to home the puppy at 6-8 weeks rather than 10-12 
weeks? In their study Scott & Fuller (1965) found that up to 7 weeks, a puppy is more 
likely to approach and maintain contact to a passive handler but starts to be more fearful 
towards novel stimuli after that age. The fear response starts to develop at 5 weeks of 
age and overcomes the attraction to novel stimuli at 7-8 weeks. The study concluded 
that socialisation to novel stimuli is possible after 7 weeks of age but takes longer time. 
Fox and Stelzner (1966) demonstrated an emergence of particularly sensitive period for 
forming fear associations at the age of 8-10 weeks by subjecting groups of puppies of 
different ages to electric shocks when they were approaching a human handler. The 
trials were repeated 5 times a day for 5 days and after one and two weeks recovery time 
the trials were repeated without the shocks. It was discovered that puppies that got 
shocked at 5-6 weeks learned to avoid the handler but recovered after one week and 
approached the handler readily again. The puppies that were shocked when 8-9 weeks 
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old never ceased to fear the handler even if positive encouragement (rewards etc.) was 
applied. The majority of the 12-13 week group didn't form the initial fear response to 
the handler due to latent inhibition (the strength of the positive associations that had 
been formed). Although the study was missing the ages of 7, 10 and 11 weeks, it still 
suggests that a traumatic experience has the worst effect around 8-9 weeks of age. In 
contrast, a more recent review (Bateson 1979) disagrees with these previous two studies 
and suggests that the sensitive perioid ends plainly because the organism stops being 
receptive to the acceptance of novel stimuli instead of starting to be more fearful. 
Nevertheless, all of the studies mentioned in this paragraph speak for the earlier homing 
of 6-8 weeks and suggest that if homed later the puppies could be susceptible to fear 
associations to the new home or owners and the environmental stimuli beyond. A more 
recent longitudinal MSc dissertation (Thompson 2009) on the influence of ownership 
styles and dog management practices also supports earlier homing due to observed 
increase in behavioural problems in dogs homed at 8 weeks or later.
1.3 The effect of the maternal environment
As stated above, the amount, quality and variation of social and environmental stimuli 
during the socialisation period plays a crucial part for the puppy's behavioural 
organisation. The environment the puppy grows in during this period is therefore a key 
factor in the development of sound temperament. If the maternal environment is devoid 
of sufficient stimuli, the puppy is more likely to form a fear response to these stimuli if 
encountered for the first time after the socialisation period. (Appleby 1993, Serpell 
1995, McCune et al. 1995)
It has been shown in previous studies that domestic environments are ideal for 
appropriate socialisation and habituation for dogs (Scott & Fuller 1965, Appleby 2002, 
Bailey 2008). Kennels and shelters (Serpell and Jagoe, 1995; Bailey, 2008)  as well as 
outbuildings and sheds (Appleby 1997, Bailey 2008) are considered sub-optimal 
breeding environments when it comes to sufficient amount of social and environmental 
stimuli. For the same reasons, pet shops are also not recommended for obtaining a dog 
(O'Farrell 1992), not least because the stock is likely to have been obtaiden from puppy 
farms (Pierantoni et. Al 2011). Needless to say puppy farms are not only unethical but 
also probably the worst breeding grounds in terms of behavioural organisation (Serpell 
1995, Lindsay, 2000, Bailey 2008). However, Pluijmakers et al. (2010) demonstrated 
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that puppies can be taught to cope better in unfamiliar environments by exposing them 
to video playback of common household objects during the weeks 3-5 of  age. The 
study suggests that audiovisual stimuli could be used in non-domestic breeding 
environments as a method to enhance socialisation and habituation.
Appleby et al. (2002) found in their retrospective study of 820 dog cases (plus 123 in 
the control group) submitted to a behavioural specialist that domestic breeding 
conditions and experience of urban environments after the first vaccination reduce the 
risk of avoidance behaviours in general and aggression towards unfamiliar people. In 
addition, Sterry et al. (2005) found that dogs that attended puppy classes were less likely 
to growl at or avoid unfamiliar dogs and people outside home. The dogs were also less 
likely to growl at visitors in their home. For people planning to get a dog it is beneficial 
to see the conditions the puppy comes from as well as the parents. Westgarth et al. 
(2012) demonstrated an association between the owner seeing the parents and future 
behavioural problems of the puppy. If the dog buyer didn't get to see the parents of the 
puppy, it was 3,8 times more likely to be submitted to a behavioural counsellor than a 
puppy whose parents the buyer was able to meet. Even seeing either the dam or the sire 
decreased the odds of being submitted to a behavioural specialist later in life.
1.4 Summary
Most of the canine behavioural problems involving aggression and avoidance relate to 
the quality and quantity of stimuli and experiences during the socialisation period and 
up to the age of 6 months. One of the most important factors in relation to social and 
environmental stimuli is the maternal environment the puppy experiences during the 
early phases of behavioural development. It has also been shown that other activities 
(e.g. puppy classes) that broaden the puppy's experience set are highly beneficial for 
building a sound temperament and a well-behaved dog. 
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2 MATERIALS AND METHODS
2.1 Introduction
Adult fear and avoidance problems (Jagoe 1994 – as cited in Serpell 1995, Appleby et 
al. 2002) as well as aggressive behaviour (Appleby et al. 2002, McGreevy & Masters 
2008, O’Sullivan et al. 2008)  increase in incidence if the dog is re-homed after 8 weeks 
of age. However, the ideal age of homing is under debate and recommendations vary 
between 6-8 weeks. (Lindsay 2000, Serpell 1995, Scott & Fuller 1965). It is therefore 
recommended that the puppy be homed before the most sensitive period for 
socialisation ends at 8-10 weeks and before the puppy's willingness to approach 
unfamiliar people and objects starts to decrease at 7-10 weeks (Freedman et al. 1961, 
McCune et al. 1995). Nevertheless, there is a popular belief that a later age of homing is 
appropriate, which is advocated by some Kennel Clubs.
A large quantity of clinical evidence suggests that puppies deprived of social stimuli 
during their socialisation period are likely to develop a fear response to said stimuli as 
adults. The dog's behaviour will depend on its individual learning opportunities and can 
be manifested as either defensive aggression or avoidance (Campbell 1975 – as cited in 
Appleby 2002, Appleby 1993, Serpell 1995). Our emphasis was on aggresion and 
avoidance behaviour in social situations rather than e.g. control problems that may be 
caused by lack/poor quality of training (Seksel et al. 1999). The social situations studied 
were chosen because of their social relevance in a dogs' early life and in order to get as 
big a range of cases as possible.
Using a retrospective study of 5067 dogs from an online questionnaire (Appendixes 7.1) 
the purpose of this study was to determine if there is an association between homing age 
and some forms of aggressive/avoidance behaviour in adult dogs in Finland, as has been 
shown elsewhere (Appleby et al. 2002). We focused on reporting the behaviours the 
dogs display in different situations rather than trying to determine the motivation for the 
behaviour. We also wanted to get more insight to the cross-effect of domestic maternal 
environment and homing age to the behavioural problems. This makes the fact that we 
conducted the research in Finland particularly beneficial, because unlike studies 
conducted in other countries, the breeding conditions were hypothesised as being 
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predominantly domestic.
2.1.1 Research hypothesis
If the previous studies about puppies' socialisation periods and the effects of maternal 
environment on adulthood problem behaviours are correct, it should be possible to 
show:
1. The incidence of aggressive and avoidance behaviour rises as the homing age 
increases.
2. When it comes to preventing aggressive and avoidance behaviour, it should be 
possible to discover an ideal age of homing.
2.2 Materials
An electronic  online questionnaire was made with the University of Helsinki's online 
questionnaire service. The link to the questionnaire was put on the internetsite of the 
Finnish research centre for animal welfare. The link to the research centre's page was 
distributed via social networks such as Facebook and Finnish dog-owners' discussion 
forums. The questionnaire was available online for one month.
2.2.1 Data
The internet questionnaire was completed by 6659 dog-owners. The owners were 
allowed to report one dog per questionnaire. Dogs not obtained straight from the breeder 
as a first homing were excluded from the data as were the dogs with uncertain 
backgrounds (e.g. rescue dogs). Dogs that were under one year of age were also 
excluded because their behaviour was not considered to be that of adult dogs. Moreover, 
dogs that were obtained from the breeder after 24 weeks of age were excluded since it 
was required that the owners had had firsthand experience of the puppies' first six 
months of life as well as knowledge of their maternal environment. Dogs that were not 
homed but remained with the breeder were excluded from the data because the purpose 
of the study was to determine if the age of homing affects the dog's aggression and 
avoidance behaviour towards people and other dogs as an adult.
After the exclusion criteria were met the sample size was decreased to 5067. Of the 
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dogs accepted into the study 48,4 % were males (35,0 % were entire) and 51,6% were 
bitches (36,6 % were entire). Data consisted of 227 different dog breeds; some of the 
similar breeds were combined as one. This meant that, for example, both smooth and 
rough-coated dachshunds were reported as dachshunds. There were 17 breeds that had 
70 or more individuals in this study and the five most common were mixed (10,5 %), 
German shepherds (3,9 %), Collies (2,7 %), Golden retrievers (2,7 %) and Dachshunds 
(2,6 %). The age of the dogs in the study ranged from 1 – 18 years whereas the mean 
age was 4,63 years (S.D. 2,998). The age at which the dogs were homed from the 
breeder ranged from 4 – 24 weeks the mean age being 8,90 weeks (S.D. 2,914). 31 % of 
the dogs were homed before 8 weeks of age, 38 % at 8 weeks and 31 % after 8 weeks of 
age. The distribution of ages of homing can be seen in the table 1 below.
77,7 % of the dogs were born and kept as a puppy with the breeder's family and 14,7 % 
were born and kept as a puppy with the breeders family but in a separate area. The rest 
of the dogs were obtained from kennels. In Finland, if a puppy is raised in a separate 
room in the breeder's home, it usually means that the dog still gets a lot of interaction 
with the family (i.e. The room is actually close to the living quarters and e.g. has a fence 
instead of a door). Nevertheless, since there were no questions clarifying the conditions 
or qualities of this separate room in the questionnaire, this assumption was ignored in 
the study and puppies raised in a separate room were considered to be similar to kennel 
raised dogs.
Table 1: Homing ages and their distribution in the study
Age of homing
Age/weeks Frequency Percent
< 7 109 2,2
7 1452 28,7
8 1907 37,6
9 – 12 1211 23,9
13 – 24 388 7,6
Total 5067 100
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2.3 Methods
Using cross tabulations and Pearson's chi-square tests, the associations between the 
homing age and occurrence of aggression and avoidance behaviours in different 
situations were tested (Table 2). In the questionnaire, owners were also asked if they 
were worried about their dog's behaviour in tested situations.
Table 2: Behaviours and corresponding situations that were tested for association to 
homing age
Homing age vs.
Inside the dog's home Outside the dog's home
Familiar* 
people
Familiar* 
dogs
Unfamiliar
* people
Unfamiliar* 
dogs
Unfamiliar* 
people
Unfamiliar* 
dogs
Veterinari
an
Avoiding
Barking
Growling
Snapping at, biting or trying to bite
* in relation to the dog
The study group was divided initially in to three homing age groups (homed at < 8 
weeks, 8 weeks and > 8 weeks) which were then tested for associations to 
aggressive/avoidance behaviour. Additionally the study group was divided in to smaller 
intervals (< 8 w, 8 w, 9-12 w, 13-16 w, 17-24 w) and finally cropped to < 8 w, 8 w and 
9-12 w age groups in order to find out which homing age showed the strongest 
correlation with the unwanted behaviour.
In terms of breeding conditions, there were three groups of dogs: the ones raised in the 
breeder's home, the others raised in a ”separate room” in the breeder's home and the 
kennel-raised dogs. In order to determine whether or not the breeding conditions 
affected the results, the data were tested using following combinations of breeding 
conditions: including, only the home-raised dogs, the home-raised and those raised in a 
separate room and all three types of breeding conditions.
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3 RESULTS
3.1 Associations with behaviours
3.1.1 Reactions to familiar people
Chi-Square tests showed that homing age is significantly associated with avoiding 
familiar people (Fig. 1a). Dogs homed  before 8 weeks displayed lower than expected 
results for avoidance behaviour towards familiar people. Dogs homed at 8 weeks also 
showed lower than expected results for described behaviour but the percentage of the 
behaviour was even lower than in the < 8 weeks group. (Fig. 1a) In contrast, dogs that 
were homed after 8 weeks showed higher than expected results for avoiding familiar 
people.
A tendency between homing age and growling at familiar people was observed. (Fig. 
1b) Dogs homed at 8 weeks showed lower than expected results for growling at familiar 
people whereas dogs homed after 8 weeks showed a higher than expected results for the 
behaviour. 
There was no association between homing age and snapping at, biting or trying to bite 
familiar people. (p = 0,81)
3.1.2 Reactions to people unfamiliar to the dog outside the home
For this test, only the dogs that had actually met unfamiliar people outside the home 
were selected. Homing age was singnificantly associated with avoiding unfamiliar 
people outside the dog's home (Fig. 2a). Additional correlations were observed between 
homing age and  growling (Fig. 2b) and snapping at, biting or trying to bite unfamiliar 
people outside the dog's home (Fig. 2c).
Dogs homed before 8 weeks and at 8 weeks showed lower than expected results for 
avoidance behaviour whereas dogs homed after 8 weeks showed higher than expected 
results for avoiding unfamiliar people away from home.
Dogs homed after 8 weeks showed higher than expected results for growling at 
unfamiliar people outside home, whereas dogs homed at 8 weeks showed lower than 
expected results for this behaviour. 
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Dogs homed after 8 weeks showed higher than expected results for snapping at, biting 
or trying to bite unfamiliar people outside home. Dogs homed before or at 8 weeks 
showed lower than expected results for expressing this behaviour.
There was no association between homing age and barking at unfamiliar people outside 
the dog's home (p = 0,249).
3.1.3 Reactions to people unfamiliar to the dog visiting the home
Homing age was significantly associated with avoiding (Fig. 3a) and barking (Fig. 3d) 
at unfamiliar people visiting the dog's home. There was also correlations between 
homing age and growling at ( Fig. 3b) and snapping at, biting or trying to bite (Fig. 3c) 
unfamiliar people visiting the dog's home. 
Dogs that were homed before or at 8 weeks showed lower than expected results, and 
those that were homed after 8 weeks higher than expected results for avoiding 
unfamiliar people visiting the home.
In addition, dogs homed at 8 weeks showed lower than expected results for growling at 
unfamiliar people visiting the home whereas dogs homed after 8 weeks showed higher 
than expected results for said behaviour. Associations between homing before 8 weeks 
and growling at unfamiliar people visiting the home were not observed in these data 
(obseved value was the same as expected value). 
Dogs that were homed before or at 8 weeks showed lower than expected results for 
barking at unfamiliar people in the dog's home whereas dogs homed after 8 weeks 
showed higher than expected results for the behaviour.
Dogs that were homed at 8 weeks showed lower than expected results for snapping at, 
biting or trying to bite unfamiliar people visiting the home whereas dogs homed after 8 
weeks showed higher than expected results for the behaviour. An association between 
homing before 8 weeks and snapping at, biting or trying to bite was not observed in 
these data (obseved value was the same as expected value).
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3.1.4 Reactions to other dogs in the family
No association between the homing age and aggression or avoidance behaviour towards 
other dogs in the family was observed. Homing age didn't associate to avoiding (p = 
0,27), growling at (p = 0,84) or snapping at, biting and trying to bite (p = 0,30) other 
dogs in the family.
3.1.5 Reactions to unfamiliar dogs outside the home
A tendency was observed between homing age and snapping at, biting or trying to bite 
unfamiliar dogs outside the home (Fig. 4a). Dogs homed after 8 weeks showed higher 
than expected results whereas for dogs homed at 8 weeks or before, the results were 
lower than expected.
Homing age and behaviour was correlated with barking at unfamiliar dogs outside 
home. (Fig. 4b) Dogs homed after 8 weeks showed higher than expected results whereas 
dogs homed before 8 weeks showed lower than expected results for this behaviour. The 
behaviour was not associated with dogs homed at 8 weeks. (observed value was the 
same as expected value)
Homing age was not associated with avoiding (p = 0,16) or growling (p = 0,40) at 
unfamiliar dogs outside home. 
3.1.6 Reactions to veterinarians
Homing age was associated with avoiding the veterinarian in the Chi-Square tests (Fig. 
5). Dogs homed at 8 weeks showed lower than expected results for avoiding the 
veterinarian in contrast to dogs homed after 8 weeks who showed higher than expected 
results for the behaviour. An association between homing before 8 weeks and avoiding 
the veterinarian was not observed (observed value was the same as expected value).
Homing age was not associated with growling towards the veterinarian (p = 0,24) or the 
dog snapping at, biting or trying to bite the veterinarian (p = 0,73). 
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Figure 1 (a,b): Reactions to familiar people
Figure 2 (a,b,c): Reactions to unfamiliar people outside the dog's home 
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Figure 3 (a,b,c,d): Reactions to unfamiliar people visiting the dog's home
Figure 4 (a,b): Reactions to unfamiliar dogs outside the dog's home
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3.2 Comparative results
3.2.1 Relevance of the breeding conditions to the results (data not shown)
In order to find out if the breeding conditions of the puppies affected the results in 
addition to the homing age, the data were tested both including and excluding the 
kennel raised dogs from the sample. The results (i.e. associations between homing ages 
and behaviours) stayed the same regardless of whether or not the kennel-raised puppies 
were included in the sample. 
Additionally, both kennel-bred dogs and dogs that were raised in a separate room in the 
breeder's home were excluded from the data and the data were tested as above. The 
results were nevertheless the same, save that some of the correlations turned into 
tendencies because of the smaller sample size. Also, the association between homing 
age and the behaviour of snapping at, biting or trying to bite unfamiliar people visiting 
the home was no longer observed in said dataset.
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Figure 5: Reactions to veterinarians
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3.2.2 Relevance of older homing ages to the results
To ensure that dividing the homing ages into three major groups was not too crude and 
to check that dogs in the older end of homing ages didn't skew the results of the homed 
> 8 weeks group, the data were tested using also more specific homing age intervals. 
Dogs homed at 9-12, 13-16 and 17-24 weeks showed the same associations and 
tendencies for unwanted behaviour as the broader group of dogs homed > 8 weeks. 
These associations and tendencies were delineated if the homing ages were divided in 
broader groups of < 8, 8 and > 8 weeks. (data not shown) The data were then cropped to 
test homing age groups of < 8, 8 and 9-12 weeks. Figures 6 through to 10 show that the 
problem behaviour arises shortly after the homing age is postponed beyond 8 weeks of 
age. The associations between the tested behaviours and these homing age groups were 
consistent with the results from the broader homing age groups of < 8, 8 and > 8 weeks. 
However, because of the smaller sample size, the p-values showed less significance than 
the broader homing age groups. In these results homing age was not associated with 
avoiding veterinarians, growling at familiar people and snapping at, biting or trying to 
bite unfamiliar people or dogs outside the dog's home (Figures 6b, 7c, 9a & 10).
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Figure 6 (a,b): Reactions to familiar people
Figure 7 (a,b,c): Reactions to unfamiliar people outside the dog's home
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Figure 8 (a, b, c, d): Reactions to unfamiliar people visiting the dog's home
Figure 9 (a,b): Reactions to unfamiliar dogs outside the dog's home
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3.2.3 Comparison between homing age groups < 8 weeks and 8 weeks
Behaviours tested in the figures 6-10 were tested again in three different sets using 
homing age groups in pairs: < 8 vs. 9-12 weeks, 8 vs. 9-12 weeks, and  < 8 vs. 8 weeks. 
The p-values were observed and the results of the homing age groups were compared 
with each other. This was done to find out if homing at 8 weeks would associate with 
better behavioural results than homing before 8 weeks. The p-values were the most 
significant when comparing 8 to 9-12 week groups. Most of the p-values became 
insignificant when comparing < 8 to 9-12 weeks although in the four cases that showed 
an association with the behaviour, the group homed < 8 weeks showed lower than 
expected results  for problem behaviours whereas 9-12 w group showed higher than 
expected results for the behaviours. When comparing < 8 to 8 weeks, four behaviours 
could be associated with the homing age group. In 3 out of 4 instances, those homed at 
8 weeks showed lower, and dogs homed < 8 weeks higher than expected results for the 
problem behaviour. Conversely, dogs homed < 8 weeks had lower than expected results 
for barking at unfamiliar dogs outside the home as opposed to the dogs homed at 8 
weeks. (Table 3).
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Figure 10: Reactions to veterinarians
< 8 weeks 8 weeks 9-12 weeks
Age  obtained
0,235
0,24
0,245
0,25
0,255
0,26
0,265
0,27
0,275
0,28
0,285
27,30%
25,30%
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Avoiding veterinarians
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Table 3: P-values of tested behaviours with different pairs of homing age groups
Behaviour / homing age, weeks < 8 vs. 9-
12
8 vs. 9-
12
< 8 vs. 8
Avoiding familiar people 0,04 0,02 0,4
Growling at familiar people 0,24 0,03 0,12
Avoiding unfamiliar people outside the home 0,15 < 0,01 0,34
Growling at unfamiliar people outside the home 0,35 0,06 0,02
Snapping at, biting or trying to bite unfamiliar people outside the home 0,23 0,09 0,3
Avoiding unfamiliar people visiting the home 0,01 < 0,01 0,42
Growling at unfamiliar people visiting the home 0,21 < 0,01 0,03
Snapping at, biting or trying to bite unfamiliar people visiting the home 0,4 0,16 0,07
Barking at unfamiliar people visiting the home < 0,01 < 0,01 0,32
Snapping at, biting or trying to bite unfamiliar dogs outside the home 0,14 0,08 0,41
Barking at unfamiliar dogs outside the home < 0,01 0,13 0,01*
Avoiding veterinarians 0,33 0,05 0,11
Significant p-values highlighted in grey. 
* The scenario where < 8 w group showed lower than expected results and 8 w group higher than 
expected results for the behaviour.
4 DISCUSSION
In this study we have demonstrated that there is an association between homing age and 
some types of aggressive/avoidance behaviour in adult dogs. The present study indicates 
that the prevalence of problem behaviour is higher in the homing age groups after 8 
weeks of age compared to the group homed at 8 weeks. Moreover, it shows that there is 
a sudden increase in prevalence of most of the aggressive and avoidance behaviours 
should the homing be delayed to weeks 9-12. The present study also suggests the ideal 
homing age for puppies raised in domestic environment to be 8 weeks when it comes to 
preventing some forms of aggressive and avoidance behaviour.
4.1 Aggression and avoidance behaviour in different situations
Dogs homed after 8 weeks of age showed a higher prevalence of aggressive/avoidance 
behaviour towards unfamiliar people and dogs, to some extent, in situations both inside 
and outside the dog's home. Previously Appleby et al. (2002) showed that dogs, 
although exposed to busy environments after the first vaccination, were more likely to 
show aggression to unfamiliar people outside if they were obtained after 8 weeks. There 
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is also a study that found evidence for dogs that attended puppy classes and were homed 
before 8 weeks being less likely to be aggressive towards or avoid unfamiliar dogs and 
less likely to growl at or avoid visitors in the home compared to dogs that attended 
puppy classes but were homed later (Sterry et al. 2005). These findings are consistent 
with recent findings although these previous studies concentrated on the effects of 
maternal environments, which were more diverse than in the present study, and puppy 
classes rather than the effect of homing age. 
Previous studies have not found direct association between the homing age and 
aggressive/avoidance reactions towards veterinarians or familiar people. However, 
Appleby et al. (2002)  showed that dogs raised in a non-domestic environment were 
more likely to exhibit avoidance behaviour in general if they were homed at 8 weeks or 
later. That study also found out that dogs acquired from non-domestic environments 
were more likely to show aggression in a veterinary examination. Appleby's smaller 
sample size might have prevented studies of avoidance behaviour towards a larger 
number of specific subjects in larger number of situations but their findings in respect of 
ideal homing age are approximately consistent with the ideal homing age suggested by 
this study.
The most essential part of the socialisation period of the puppies lasts until 8-10 weeks 
of age which is when the weaning would take place in natural conditions. (McCune et 
al. 1995) According to different sources (Freedman et al. 1961, McCune et al. 1995, 
Lindsay 2000) the dog's susceptibility to forming fear responses starts at 7-10 weeks 
whereas the puppy's social openness starts to decline at the same time. Taking recent 
findings in consideration, it may therefore be suggested that late (> 8 weeks)  homing 
might predispose the puppy to forming fear associations to the new owner's family 
which might prevent the dog from adjusting properly to its new home environment. 
Further research on the subject in a longitudinal study would be beneficial.
4.2 Relevance of the breeding conditions to the results
The present study shows that in Finland, it is more common to breed dogs in home 
environments rather than in kennels. This, in addition to the large sample size, gave us 
insight to the behaviour of  dogs raised in domestic environments in contrast to the 
studies that were made with smaller sample sizes and more dogs in the sample 
originating from non-domestic environments. (e.g. Pierantoni & al. 2011)  It has been 
demonstrated that non-domestic breeding conditions that lack proper social and 
environmental stimuli may predispose dogs to developing problem behaviours (Appleby 
& al. 2002; Jagoe 1994 – as cited in Serpell 1995). It was hypothesized by Westgarth & 
al. (2012) that reputable breeding conditions could provide sufficient social and 
environmental stimuli for the dogs in which case homing later than 8 weeks would be 
beneficial to allow more time for interaction between littermates and the dam. Earlier, 
O'Farrell (1992) presented the same idea although she thought later (> 8 weeks) homing 
was ”no disadvantage” to the dog provided the early environment was adequate. In the 
present study aggression and avoidance behaviour was associated strongest with homing 
ages > 8 weeks and some problem behaviour towards unfamiliar dogs was less 
represented in dogs homed at or < 8 weeks while maternal environments were 
predominantly domestic. Therefore it can be concluded that in terms of minimizing the 
risk of aggressive and avoidance behaviour it is not recommended to postpone homing 
after 8 weeks regardless of the breeding environment.
4.3 The effects of homing ages to the results
This study shows that the prevalence of aggressive and avoidance behaviour in adult 
dogs rises shortly after the homing age exceeds 8 weeks. Dividing the homing ages in 
groups < 8, 8, and 9-12 weeks might be a more reliable a way to present the results than 
dividing the data in homing ages of < 8, 8, and > 8 weeks because dogs homed in the 
oldest end of the homing age scale might have been sub-optimal for the research to 
begin with. It could be argued that some of the dogs homed at 17-24 weeks might have 
been problematic dogs from the outset which would explain why the breeder had had 
difficulties homing them earlier. The majority (92,4%) of the dogs in present study were 
homed before the age of 12 weeks which mostly eliminates the bias mentioned before 
and is consistent with Finnish dog-breeding customs where most of the dogs get homed 
before 12 weeks. (Personal communication - Finnish Kennel Club information phone 
11/2013)
4.4 The ideal age of homing in terms of minimizig the risk of aggressive and 
avoidance behaviours
In terms of minimizing the risk of aggressive and avoidance behaviour, according to the 
present study, it is beneficial to home puppies at the age of 8 weeks if the breeder raises 
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them in a domestic environment. Although the homing age group < 8 w showed similar 
results, an even lower prevalence of the problem behaviours was observed in dogs 
homed at 8 weeks. These findings are consistent with earlier studies demonstrating that 
there is an increase in incidence of aggression and avoidance behaviours in dogs homed 
after 8 weeks (Jagoe 1994 – as cited in Serpell 1995, Appleby & al. 2002, McGreevy 
and Masters 2008, O’Sullivan & al. 2008)  although Thompson (2009) reported higher 
incidencies in problem behaviour in dogs homed at 8 weeks or later. Previous studies 
also suggest the ideal age for homing to be 6 (Appleby 1993) or 6-8 weeks (Serpell 
1995, Scott & Fuller 1965, Lindsay 2000) but the present study further specifies the 
homing age for minimizing the incidence of aggressive and avoidance behaviour. In the 
light of present study and Appleby's (2002) which was conducted with a higher 
proportion of kennel-bred dogs, it could be hypothesized that dogs coming from non-
domestic environments should be homed at 6-8 weeks of age whereas it would be best 
to home dogs from domestic maternal environments at 8 weeks. In this sense the 
hypothesis mentioned in chapter 4.2 by Westgarth et al. (2012) would be correct, only 
with earlier respective homing ages than suggested in that study. Since there is variation 
of characteristics (Campbell 1974, APBC 1994-2005) and the duration of socialisation 
period (Fox 1972), more research is needed in order to achieve breed specific guidelines 
for homing ages.
4.5 Barking as a form of aggressive/avoidance behaviour
Barking in various situations was associated with different homing ages in this study. 
Dogs can use barking in different contexts and not only as a warning or a defensive 
gesture (Serpell & Jagoe 1995, Beaver 1999). According to a study on development of 
dog vocalisations by Bleicher (1963) it was suggested that aggressive barking does not 
occur before 8 weeks of age. The puppies in the study lived by themselves (except for 
the daily visits by the feeder) and didn't get contacts to other animals or people so it 
might be hard to say whether or not the puppies got enough stimuli for the aggressive 
barking even to be possible to occur. If Bleicher's study (1963) was correct we should 
have excluded the dogs homed before 7 weeks from the study when testing the 
associations to barking. One way to assess whether barking could be considered as 
aggressive behaviour or not is to determine if the barking worries the dog's owner. In 
present study it was found that because of the structure of the questionnaire used, it was 
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not possible to test associations between barking and the owner worrying their dog's 
behaviour. This leaves the relevance of barking behaviour in this study unsolved. 
However, barking was significantly associated with all the other behaviours in all of the 
situations (p < 0,01) which could mean that it was practised along with other behaviours 
more easily associated with aggression.
4.6 Other considerations
Possible genetic predispositions to aggressive or avoidance behaviour (Freeman 1991) 
were not likely to play a significant role in the results. Considering that the largest group 
of breed, this being 10,5%, was mixed-bred dogs, inhertied traits were unlikely to affect 
the results.
The sample size in the present study was significantly larger than in the past studies 
contemplating homing age in relation to unwanted behaviour. This gave us a possibility 
to look into more specific problem behaviours in more specific situations than in the 
previous studies.  (e.g. Sterry et al. 2005, Westgarth & al. 2012, Pierantoni & al. 2011, 
Appleby & al. 2002) Also, because the online questionnaire used in the study was open-
to-everyone, we avoided the bias of pre-selecting only the cases that got submitted to 
veterinarians or a behavioural consults which might have affected he results in other 
studies (e.g. Westgarth & al. 2012; Pierantoni & al. 2011; Appleby & al. 2002). This 
being said, it can be argued that owners whose dogs have had behavioural problems 
could be more eager to answer questionnaires related to these problems than owners 
who have never had such problems with their dogs. One must also bear in mind the fact 
that a questionnaire which the respondent completes by theirselves is highly dependent 
on the respondent's interpretation of the dog’s behaviour and their powers of 
recollection of any event. 
This study was conducted as a retrospective, questionnaire-based analysis and therefore 
can't draw any cause-and-effect grade conclusions. That being said it would be 
extremely strenuous to investigate the same subject with a sample size as large as ours 
in a longitudinal study. Retrospective studies are important in determining which factors 
associate to problem behaviours and should therefore be researched further using more 
comprehensive methods and possibly reaching the spotlight to a breed-specific level. 
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7 APPENDIXES
7.1 The questionnare
Koirien käytöskysely
Helsingin yliopistollisen eläinsairaalan käytösklinikan järjestämän kyselyn avulla on tarkoitus selvittää 
Suomessa asuvien koirien käytösongelmien esiintyvyyttä sekä niiden mahdollisia syitä. Vastaamalla 
seuraavassa esitettyihin kysymyksiin voitte osaltanne auttaa meitä selvityksen tekemisessä. Vastaamiseen 
kuluu aikaa muutama minuutti.
Ympyröikää tai rastittakaa sopivin vaihtoehto. Jos mikään annetuista vaihtoehdoista ei vastaa 
koiranne tilannetta, valitkaa lähin mahdollinen vaihtoehto. 
Kun olette vastanneet kysymyksiin, palauttakaa lomake henkilölle, jolta saitte sen. Kiitoksia 
vaivannäöstänne! 
1. Kuinka vanha koiranne on ..............  
2. Minkä rotuinen koiranne on?  ................................................
3. Koiranne sukupuoli? Ympyröikää sopiva vaihtoehto.  Uros / Kastroitu uros / Naaras / Steriloitu naaras
4. Monenko viikon ikäinen koiranne oli, kun hankitte sen? Ympyröikää sopivin 
vaihtoehto.
0 */ 4 / 5 / 6 / 7 / 8 / 9 / 10 / 11 / 12 / 13 / 14 / 15 / 16 / 17 / 18 / 19 / 20 / 21 / 22 / 
23 / 24
*Koira on omistajansa oma kasvatti
Jos koira oli yli 24 viikon ikäinen, kertokaa minkä ikäinen koira oli, kun se tuli teille: ...........    
Jos ette tiedä, minkä ikäinen koiranne oli, kun hankitte sen, laittakaa rasti ruutuun   
5. Mikä seuraavista kuvaa parhaiten olosuhteita, joissa koiranne eli, ennen kuin 
hankitte sen? Valitkaa yksi tai useampi vaihtoehto ja merkitkää ne rastilla. 

Muualla kuin kasvattajan kotona, esim. erillisessä kennelrakennuksessa/ tallissa/ 
ladossa/ varastossa/ ulkorakennuksessa
Kasvattajan kotona, mutta erillään normaaleista asuintiloista
Kasvattajan kotona normaaleissa asuintiloissa
Eläinsuojelujärjestön tai vastaavan hoivissa
En tiedä
Muu (kuvailkaa tarkemmin)
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 6. Kuinka monen viikon ikäisenä koiranne sai viimeiset penturokotukset?
 8 / 9 / 10 / 11 / 12 / 13 / 14 / 15 / 16 / 17 / 18 / 19 / 20 / 21 / 22 / 23 / 24   en muista
Jos koira oli vanhempi, minkä ikäinen se oli?  ......... .  Jos koiraa ei ole rokotettu, laittakaa rasti ruutuun   

7. Missä koiranne asui ensimmäisten kuuden elinkuukauden aikana? Valitkaa yksi tai 
useampi vaihtoehto ja merkitkää ne rastilla. 
Maaseutu
Maaseututaajama
Kaupunki, kaupungin keskusta
Lähiö, asuinalue
8. Kuinka monta kertaa veitte koiran seuraavassa lueteltuihin paikkoihin sen 
ensimmäisten kuuden elinkuukauden aikana? Rastittakaa sopivimmat 
vaihtoehdot.
0 1 - 5 >5 >10
Maaseutu
Maaseututaajamat
Kaupungit, kaupunkien keskustat
Ostoskeskukset, torit tai vastaavat
Lähiöt, asuinalueet
Puistot
Metsät
Koirapuistot, tai muut paikat, missä koira voi leikkiä vapaasti muiden kuin oman 
perheen koirien kanssa
Pellot
Erilaiset tapahtumat/virkistysalueet, joilla ihmiset kokoontuvat
Ystävien tai sukulaisten kodit
Pennuille suunnatut sosiaalistamistapaamiset /-koulutukset*
* näillä tarkoitetaan pennuille suunnattuna sosiaalistamistapaamisia tai –koulutuksia, jotka alkavat ennen 
18 viikon ikää
9. Jos koiranne tuli teille pentuna, kuinka monen viikon ikäisenä aloitte viedä sitä kodin ulkopuolelle ja 
uusiin paikkoihin? 
6 / 7 / 8 / 9 / 10 / 11 / 12 / 13 / 14 / 15 / 16 / 17 / 18 / 19 / 20 / 21 / 22 / 23 / 24 viikkoa
10. Kuinka monta muuta koiraa elää kuvailemanne koiran kanssa samassa taloudessa? ………..
11. Kun koira jää yksin kotiin, se.... Kyll
ä Ei
Vahingoittaa omistajan lähtösuunnassa sijaitsevia ovia ja ikkunoita
Hajottaa ja vahingoittaa tavaroita
Ulvoo/haukkuu/vinkuu
Ulostaa tai virtsaa
Käyttäytyy jotenkin muutoin ongelmallisesti. Kuvailkaa tarkemmin.
12. Onko koira osoittanut pelkäävänsä seuraavia asioita? Kyll
ä Ei
Ilotulitukset
Ukkonen
Muut äänet kuin ukkonen ja ilotulitteet
Vieraat esineet tai asiat
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Muu. Kuvailkaa tarkemmin.
13. Osoittaako tai 
onko koiranne 
osoittanut seuraavia 
käytöksiä 
taulukossa 
kuvattuja asioita 
kohtaan? 
Rastittakaa sopivat 
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Välttelee Kyllä
Ei
Vetää / hyppii kohti Kyllä
Ei
Haukkuu Kyllä
Ei
Murisee Kyllä
Ei
Näykkii, puree tai 
yrittää purra
Kyllä
Ei
Koira ei ole ikinä kohdannut ko. 
henkilöitä, eläimiä ym* (laittakaa 
rasti ruutuun)
Jos olette 
merkinneet koiranne 
osoittavan jotain yllä 
olevista käytöksistä, 
huolestuttaako käytös 
teitä? 
Kyllä
Ei
14. Tekeekö koiranne seuraavia asioita? Kyll
ä Ei
Vetää hihnassa
Jahtaa asioita, joita ette haluaisi sen jahtaavan
Hyppii ihmisiä vasten
Tekee tarpeensa tai virtsaa sisälle, kun olette kotona
Ei tule kutsuttaessa luokse
Varastaa syötäväksi kelpaamattomia esineitä
Varastaa ruokaa
Hajottaa tavaroita ihmisten ollessa kotona
Toistaa jotakin käytösmallia, esim. kiertää ympyrää, jahtaa häntäänsä, nuolee tai järsii tai muutoin 
vahingoittaa itseään
Käyttäytyy muulla tavoin ongelmallisesti. Kuvailkaa tarkemmin.
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